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(54) LASER PEENING METHOD 

(57)Abstract: 

PURPOSE: To execute stress condition change of the metal 
surface not requiring reaction force compensation so as to 
increase working efficiency and improve reliability. 
CONSTITUTION: The surface of a work 2 is irradiated with 
a laser beam 3 from a pulse laser device 8 through a 
reflection mirror 9 and traveling reflection mirror 1 0. The 
work 2 is placed in a transparent liquid 1, with the traveling 
reflection mirror 10, by irradiating the laser beam 3 while 
changing an irradiating position on the surface of the work 
2, compression stress is made remained on the surface of 
the material 2 to be worked. 
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I 



1f-;^:i*5'NHg|SlC^JUTlO« <E/(tXS) <W 

ffi^BJjn-rs ;i ts»at-r<5ii*:B i ffi«®V— if- 

Jg 1 EiR© U-tf- t:-^>i^;&ffi. 

[W«ji6i ffirsfi[j)Bx®i©^®t::i^— >f-3tsaa 
jtssaw-rs c t s»at-r5»*]s i ffi«©u— if- 
mm^i] 9aiHts[jpx«3fcxx>ux8isffifflL. 

«©W-lf-br-:^>if:)^& 
[ii«a8i «na«iiix«iKXx>i^x«s«fflu& 

«-&©afi^ttAl, Sn, I n©fiii/St^feR, W, M 
o, Ta, Nb, Tl, Z r, H f ©iB51l;ia^S*& 

tt. e*. ^. /^7i?'>A©ft*«*»&a«snfc^& 

m^^o. 15m Si^mo^'^izm. os-o. 25m(DfRmizm 
mix^ct fr-5Bii«JB 1 E«© u-if- e- 

C«*S9l WIB«JlDXiBl*tXx>t'X91£t^1.®«fi 
©«^©«cfilJI«ti}E»tn]X«1 2: l^-^<Bf A' ifi^iS 
^. ■€-®»aS®B'^tt 0.2~0.25iiii©«SffiJc3IJi^fn 

« d t 1 12«© w— tf- >if 

[|Sn®i^ini;a:R^] 59 



1$ffl¥7-24 648 3 

2 

[0 00 1] 

CS«±®fJffl^^SF] *^9B«3Mi«fl^1'?&IS«B® 
i£:*«JIS0f;t©ttlcS^ll3li--5 U-if- fc;-:::>i^* 

[0 0 0 2] 

xT^-f h3SX7^>UX«*&e-y^r;i.S^^:ftf®B 
[0 0 0 3] Lii^VfitiiiE,. ^^^^m^mUzMLX 

\i-/y>h<D^\zm^mmiz^t3&am!i6mmm9m 
fl:®WH*««^anTv»«. mzmtmiiiKDm^iS. 

i)m^^nr\,^^ttib, »«Waj6::*jJBAffln56*®ja 

[0 0 0 4] «jS. >'7>h©»E)«|BJ®fifflftlt*f« 

UT^Kffi^ft^S^St UTa>«r ©$J<SfSSK!SS^R© 

BB^dtfftjnrvj^., •e©-si:UTSssg^5:'j;£a 
mmz^moi)^ i&m\z^x^z.t^ox^ti^imn 
t:: w±-r 5 &»® jjfexjsfe® ii5!*tff *>nT 

h tr-r f®;&S(c*S^iiiSejS:^jBit»Sif® 
[0 0 0 5] v'a 2/ htf-->i^li 0.3~ 1. 2iiiiiiiSS® 

t^i: r>ma\zwai^]l^iji:m^^mix»i>. 

[0 0 0 6] Sfc, 0^-fz^::iyh-\d-->if\i. 10 
OOfUEEgffiffliSiSiE** y XJU^feiS J; 0 ifiW L*»f^ ffl 
:fcJ:r;+-*' Iff— >3 >*<««r5IB®«»ift»cJ: 0« 

m\zs.m^mf^ti^mBSi.-r^mx$>i,. t,i-fnt>** 
[0 0 0 7] vm<ou-if-m^^it±mm<^ 

KSfttt. iBStStt. »JSAtt«S|6j±Sit 

[0 0 0 8] ii*?&aa!is^)iF©is?^^p±®sicS!H$ 
n^.i'a?'? HtJS?jipE*$ffii®iaici9:esnTv» 

■5«S* i tffi«®aB®a^ttS:;Stt-r 5 fc» fcTX 
h *fc(i«»©5tfi3{C*^>7^ U H * ^ 7 5£®#ltfcgg 

[0 0 0 9] iLit, ;£&lCi£5®SV>S«^«^®;!K 
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3 

[0 0 10] a*©U— !f-Sffll'»fc>'3!y Mf-r:> 
if:»&i:St4 (a) . (b) IC J: D-tOfi^S^lSlftM 

[0 0 11] 84 (a) »v Sl^%f|cl4>l=»fft^&«[ 

mxm 2 ICAJI/X I/— »f-JK 3 ^■flBltbrcl8rai£«iCW 

[0 0 12] ^WSnTl.iSWraiCttlinXitJj2CDgffl7? 

tLTaf»*5*tSJnX«2CSDAenS. roiB»* 
5(CJ:0«ini'Kl2®gffil±. EJ8$n. gISJEJgSn 

[0 0 13] 04 (b) e. /tJI/Xk— !f-3t3®MM 

Dni* 2 ammiz^A. ens. 

[0 0 14] C®S«At«4-rSlgiC*ViT. 
Hi. ^n(Di^-D^^ij\zJ:r), f!il/«:y7X-7 4& 

ns. Sfc. 3M««:i©?&fl]fpffllcJ:0P— tf-3t3 
c© J: 5 »c t TftiiPXift 2 ®^iBlcEiil«*«9esii- 
[0 0 15] H5ttV— !f-3tO/'<7-a5Stff9«^BB 

— y-JtC/VUXili t A7-«St *SJ?-r 5 C i: IC J; 

[0 0 16] meum^ou-if-iMxox^jv^mm 
— :^ > i', JciKttirxnjjixsff 5 c t 

[0 0 17] 

[^W«?»UJ:5i:-r5SS] 'y3'yV\i-~>ifi 
fflViT-Vi^-? h-tS?<PE*«S®lffl®7-a7;^aB 

f ®«l8fi8®l8ii<»®ai5aSi£:* ^aST 
tti/ay h®^^|HliRAtfflST*t). Sft:. ;*:Sltf>T-> 

[0 0 18] K7*-ifi^x.yh}i-=.>ifim^xmm 



(3) #SJF7-24 648 3 

«j®«ffij£:;'3tta8S:a:^SfPIS£ff3«'&, z^xyhK 

ifi&f). -e®lifSlcS«£#5RS«t«^. 

[0 0 19] ajDX«Il'?ttTU— »f-miCi5AS8 
S!Ot;^^V^«-&. «c2lDX«®^M«t^»S>SV^»^iSifi 
«C«fl2!9««4b. ■?-n»C<kO«ffifC)EI8T?tta<9ia 

Affile i-^i-;i;*:#$®)gEffiS®fS:»3S(*-^-r 5 Ctt;/^ 

[0 0 2 0] ufcjjtoT. mtaxwzMLx^mu-if 
i83t^Fn, Lji^fcasn-^Dnx^frMW^iK^^nssia 
[0 0 2 1] :^%mt±mmmt:M^n^t>tizi3.-^n 

[0 0 2 2] 

[^)SS«ftT«fc*®^a] *^Wtt«DDX<fe€3gg 
jSf CiftBU. «IIEttJDX*«iii±TJiltffiSS2>t;a: 

G«SJnX!a®^ffilwW-if-3tS'2jaUiftt»«Sa&}g 
©ffiffi® ® ±^F*^ U—lf-^KSflSW-r S C t * 

30 [00 23] 

»3 ®x*;u^-E t t«Jnx«i±T 

®k— tf-X:^^-;' h-H«[Silxfct#, 10« <E/(tx 
S) <10'» [w/cm^ ] ®*#S«£S1i:«.Ci:*tM* 

[0 0 2 4] •f-®S*ttSllDX!Kl®«®JK*«IElfi|-r5 
40 fgSlcJ;-5gici?gO>£::^®*®S®t?S-5::t**»-5. 

[0 0 2 5] ±i2fia«*ff*#S)tae)ic. filinxt[T® 

LfcftffiSffitt. ::®«ffii:filnixtefflk:ifiSgSfcttv 
— tf-/^;i'X»;:H»8Sii-&&io*»eftioo v®«jE*Bi 

55 [0 0 2 6] !f-3tSfflV»TaaiDI«O^EJ«:A« 
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5 

[0 0 2 7] »ilOI<»©iDXS{CttH)g*}gdc-r-5;it 

Kit) tt«ic^t-r SiR^SSffi A, * 6 
[0 0 2 8] «[61««<£l^ft-&V)»!S«l»ftBt±«>& 

[0 0 2 9] croj;5lC-rsi:. U— lf-«ltlcj: 0 

[0 0 3 0] sfc. ^mmmmff]. ^t^mz^^^Ac 

tri>ztr. J; 0 lSi*lc:«liDXia»SffiJcEI8SS*£:* 

mici Ottlttt«jS*lfc!BX«lCU&«^lCt)*^^Kln 
X**pIigtCft:5. 
[0 0 3 11 U— !f-B8it*#*ISj£-r«::tT7«3)DX 

?), 

[0 0 3 2] U>Xiii\t. «3tS{Cj:0flaj*ffiffi«/h 

[0 0 3 3] /vvxmffi. i-^m<fi^^^<ai'-if-m 

at©ft#t:J:oT». «ttliXtt©3SISffilcf!!ll^fficJ:-& 

ist*©ia»fc*fifiiUTRiiLfc«ffiiBiri'— if-TiW 

mvitiSLm\z^K)mBm^<DfSi^i)i-ct, mmizmisj^ 

[0 0 3 4] ll«Jc3?gjg«:Sa»JStL. ftJnXtl© 
tf-3tJi8ltffit. •e©i6»K:«l6lLTaiBbfc®ffi 

[0 0 3 5] HDxaiwftsji&fi^^-r'&^i^tc.fcoidiD 

xl&(c5it-r 5S*J^B^ffi:^«i A^ ^ (caiftmic:r^X-7 

0 ttlnx#i©^®®^a;£::^acSJDXS«i 



(4) 1$re¥7-246483 

0 

[0 0 3 6] jDXg5lCj*LTitai'— lf-*^ifr5« 

•^ttSUnxifec^iitciOffilt^frTS^iBSsn, 
Mutiinix^«=fHffli*«s*sn5*<. cnic^^LT. s 

«. «a®*f**7'7XT©#^J^lcft5«A>0T?;5:<. 
c&o. lnx»K*«ja:*t5&Ji>*«!iiix±^f|iJT».5. 

[0 0 3 7] Sfi®©«f5ttU— tf-JKSSjaU&K 
OKiR-rsttiBfT*tl«. ffi»^t:, ¥m ^SVi 

^©asTfeavi*^ *«c»viisa®ttj)Dxfisaffi 

[0 0 3 8] mm\Z. "f-^&i^xmtLXl^-lf-i:- 

~>if^mm-r^mzif:f7>hoi&amiRiz^*)m'F 

)aj9-catffi®*jgdt-r5&*ic(a«fi)s®ffi«tt«*# 
Au. effi>i^®¥ik-7S^ttis$is$i±-r-&£®«t»-5. 

[0 0 3 9] Sn. I n?iir®fiBS^ 

20 ^JST*5«-&ICttO. 05*^^0. 2iiiiiiT;iO«JnX«Ii:jy 
InlSfliWJCSclOA^eSlOO !l?;i^hoeBESMLTSa» 

-MwajnxgBSffittt, teaja»!pf;j^#-a-fDnx« 
©«ai*t*in»*x8s#it«)fc«>xs©«iisfli*tttn 

•5. 

[0 0 4 0] [^«(c:«gS#!|Bf*»W, Mo, Ta, N 
b. Ti. Zr. Hf ;iif©SllSJ;Si»5V>ttXT->l' 

X, ^yn:^)vuao>«pi^mm9itmiSi-c^&^'^. -t© 

»ioAi^»ioo 3t?Ji'h©«ESfi3JnUT8a«-r-5j:tic: 

[0 0 4 1] e^. ^. Ayi^OK mmmmmtin 
■xr*5«^caiafii«ic-ene®»fii<jfl*a#3-& 

©«-&. a[a®®JP$tUTa0.03miLK±*tiJJST*5 
*tO. 25inBK±®«#fcttJlOI»®«liiK:-HJ';SjEI8a» 
<W ffiti)m^mU\>-^1ttb, RJP®±IRtttt0.25iun7« 
5. 

[0 0 4 2] JS^jlpjlFl*I«|jS<8giIICjgjS$nTVs5S 
flJlSE *±EtfiSIR i LTWffl-r 5 d t C± 0 N«&ja 

m**#^n4, ■?-©«^icttiigssjg)«-r«.i2-5*** 

<XS4BBK{bT?#4«*iD-Cft<, BSEU— tf-fiB« 
[0 0 4 3] Sfc> ftlXtta«:^m*TfTt)tl-5*<*Jft 

«±*iij-p*-5. *««fT®jDi®»&ttw— y-Baat 
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7 

[0 0 4 4] Sfc. WSmnWZif.(Ms^t>l>\ZfmWi^ 

xci^ffls-a-fcftv^^ssi ov ©SEES win UTfljg 

[0 0 4 5] K?^jp<Prt«jS«!»fcjifflf-5»&tCttj!P* 
[0046] 

[0 0 4 7] aitt, -mm^i^mitx^tiimm^z 

Kat«9i:J:Oi»fb^lt<iiO£-7eig|$ti'&. ^ftSIt 
ftlOTKWbfcU— tf-3t3tt. «lIIX«il2K:Ba«$n 

[0 0 4 8] ^ffilKitaiOtt, /i;i'X8g»»IC 

[0 0 4 9] rO«S|TttRlt^9, 10©ffitKJCi 

[0 0 5 0] ttJPX4&3©«SICEtS;&:^*Sgtt-frS 
J: tJjJTirS U— !f->t©/'«Jl'Xi|ii:>'t7-lBS®raiC 

1/isec OTt?, A^-fBS^no' (w/ctf ) 6l±-e 

[0 0 5 1] C©«»«fl:e, BI4 (a) fc*-rj:5fc 

MiDXft 2 ©gffilC/t;PX tf->t 3 **fl8lt5n&^ 
ic :^ 7 X V 4 b . «8* 5 H^WsiiM 2 

©sstcfpffl-rsfcdT^s. c©af*8i^bs5s4-r5 

*#Sii)ifi-r<bU— tf-iUTK, itf5XU— !f-. Y 
AGl/-1f-. ffljRmW— If- X+->VU— !f-«** 

[0 0 5 2] P— !f-«fWSft©2ft«f4. «lni«l2© 

tt® At»jfi*^i-*» e)jfi^vss©/'<;i'X u— !f-3t 3 



(5) «'SiJF7-246483 

-©Wfi/tjl/XU-if-JtSA^jSLTl^-S. YAGU- 
1f-5t©l&6aSiSffl -5 C 

[0 0 5 3] ^^lC±iem 1 ©lllifiMCfPffit^mSItt 
Wrs. U— !f-tbT5?-*"f7>H/VVX*»#Sn5 

SIC, ff^lOmm (U-if-iaittJ;.5«ff©«}g*<«i 
UfeVWS) ®SDS304WSJ««*KH-rS. 
[0 0 5 4] ■t-®SB»CW-1f-t-Aitg««6iiiii*T? 
/t;i'Xi|i*tiKj5nsec,/X;l'XX:^.Jl':?Atiil?) 200m J ®k- 
1f-Sfi83t (bT-i/^E/ (Sx t) = 140MW/cm 

S:*:-CiB-50MP a®aSJEEffl«A*^#5n«. 

[0 0 5 5] H 1 ®*J6«aHC*^»T. !f-it«Slll 
jaEHI50mm®¥dbI/'>XT?t-Ail[g 0.5<(>lcft3t 
U y-flBIt (tf-i73ftgE/ (Sxt) =5GW 

450MPa®SSBEiie*£::^75t^etl*. 
a? [0 0 5 6] ^l®*ig0IJC*t,>T, W-if-^@8S 
/•^JWXiliiWSpsecWfeWtL. ttKM-KU— !f-$M« 
(lf-i^5fi«E/ (Sxt) = l.STW/cn' ) tfS 

t. *®::/W-i7^':7>cj:5U— y-3t®m*»^4 

•rs*t, ^ltffiS:j5g3 5amgS««?WJiL.XX®SS 

■ciS- 680MPao5asffiffi;£;:^3*<#en5, 

[0 0 5 7] SeiC. 10psec<U— »f-Jt©/'<;l'X«< 
Ixtsec , 10« W/cm' <£/ (Sxt) <W^\^/ 
cm' ®>— tf-ffiit*#Tf. U-ir-JcaW;te{8tft:«*>-t7 

[0 0 5 8] 

i 0 suDxft 2 ®affiCEBttaejs* e sjgtK-r-s c: t 

[0 0 5 9] t5€lZH2CJ;r3*^§?®m2®|llS«!lS: 

S®lnXi:I^^Jc5g4-r^)i»flJ»»©B^S2;»«»C<fc 0 
ff5i5KL.fcfe©T»«. 

4(? ( 0 0 6 0 ] ^ 2 ®||}S«3J®S*«^«^ 1 ®IIJfi«sj h 
l^ilT* S «inX«» 2 IcWiRl L. TSIO mmm L- 

3 03ieK*«6tf 5 IC U flffiua: 
ffiJnxti 2 ©f5cm(fi:S$-^A.5fc»Jcmiii2*<»fi[S 

[0 0 6 1] t)«lC«2©SlJ8«©f^fflSRWr<&. ^ 

1 ®^ig0«i:[^«tC/^;i'XV— tf-j£3 ;&ffillDXft2 C 
^»f*i:BI4 (a) (CS^-r<k^Cfia«®lCil5fiiiSE:/ 
7XV4dt5g±TS. C©iaE:/5X-7 4Ka«IA5t? 
50 «llDXtt2©«SlCJEIIgj6*S9S*tt'5Ct«t-cff, 
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mmifl^^L, nfs^vm^fSi^^n^. (b) # 
m 

[0 0 6 2] -eo^MtU— tf-t-Altg*i 0.5mm 

it (If-i'ffiaE/ (SXt) =5GW/ctf ) fS. 
CO 0 6 3] tmmz, llffi8(C-200 VCDBJJD^S 

[0 0 6 4] m2®SIJa^»C:feViT. M7KOf^*3 0tS 
mffill*aEtlDI'^2(C^tLT5iiiiiiffllLTa 
BU ««11C-5V0BJJD«E*1IIA, W— !f-*ji 

It (t-i'SSSE/ (SXt) =5GW/cni» ) "TS. 

Sl«1-5t. S*T«- 600MPa©ElS^aiS:***# 

[0 0 6 5] •D€\z^3\zi:t)^^m<Dm3(Dmmm^ 

itte^f*. S3(O||lfi«i9tt03t:^-rj:5J::0ltc*U 
CO 0 6 6] maco^fiaKofpfflt^isssiwrs. 

[0 0 6 7] U— tf-iUTYAGl/— tf-*ffiVi, 3 

?qattf^tUT|i6*SiKfcL.&*a?lmO$SC, ^310 
am (1^— !f-fiBltJcJ:«tt!pKD2}g*»»*L';5:Vi^$) 
©S0S304fH8«lt («!iaSfSTJP^r« 0.1iim©7;V3 = 

j!i*Ji!«J 5 nsec, ;V\'7sX^)V^1fim 200m J © tf-S 

)ijSiE«50iiiii©iai/>xie:j;o«jtLrflait (t:-i75i 
«£/ (SXt) =5Gw/cB» ) -ra. 

[0 0 6 8] R8*fffi©S®38eiS*SXi»aSJS*Sl5t 

[0 0 6 91^3 ©||Jfi«aiJ-:fetiTm 1 ©HiSSeH©** 
X!»2 (-f >3;^;l' 600) ©SHlCi|i«j0.25iiiii©5=-3'>R 

CO 0 7 0] m3©*JfiWC*tt5«»«l©^^fflt«» 
SSi^^-rS. P-1f-tUTYAGW— !f-*fflV>. 2 
TO*i:UTie**i«&Lfc*a!lm©$gfC. »$10 

oil (.p-'f-mmz^iunvi^m^^^vu.^^m^) 



(6) <$liJF7-24 64 8 3 

10 

CO 0 7 1] •?-©«®;cU'— tf-©/t;l/Xe*tiKr5nse 
c, /'?;i/XX^;i/^*ti» 200mJ ©I/— tf-Sji;Stffi«5 
0Bin©flU>XC±D«3tLTBa« (fcf-i^3IKE/ 

(SXt) =5GW/cii» ) TS. 

CO 0 7 2] Jilt9©Siiia@je::^£Xiiair>e::4jli9;£ 
«BSfflV>r*ffl^f5i:. S^Ttt- 430MPa©a 

tt, mmizi:*)mgi^iiit^i^>m^m^vx^vti 

10 Vi. 

[0 0 7 3] S3©IIJfi«IC*tt«±ffi«}gW©fffflt 
«lSSSi??-r«). If-tLT.YAGU— y-*ffl 
Vi, aW«tffiUTiM*SrSK*:Lfc*ailm©#g8lC. 
JSSlOiniD (U— !r-fiaitCJ:5;»ff©*}§j30t^^tjS:(,j 
ffS) . 50iiimft®SUS304«Sl«« (4*S3S8St7»$« 
0.1iiim©7;P5z:'?AKJ^fS) ©ili!S*i^«Lfe«a6T 
«f^fiSCk--H:t>:/W-hfiSS ( 350MP a©5lt)S 

t)nsfS-ijm^ u&'b©$ttit-r«. 

CO 0 7 4] ^-C^ffilrV— lf-©/t;l/Xi|i*ii!i?r5nse 

0Bin©fli^>XfciD«3tUTflaw (br-i^aiSE/ 

(SXt) =5GW/c«? ) fa. 

[0 0 7 5] R8ltffi©«fflSej«::^3S:Xil|JS®J«::^JiBl;£ 
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